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_“TITLE: The Ninth All-Union Conference on Aerlal éurVe}iig» o

SOURCE: AN SSSR. Izvestiya., Seriya geofizicheskaya, no. 12, 1964,
1895-1896 IR IV LR S
B

TOPIC TAGS: aerial mapping, ‘aerial sufv_é-y.ivn,g, photogr ému{e;rz,
photogrammetry conference : . PR S T

. ABSTRACT: The Ninth All-Union Conference on AeriaI'SurVeiinég;lllfbg
. held-in Leningrad in February, 1965, The principal theme will ‘be new
“achievements in aerial surveying and. its application in scientific -

research and the national -economy, and the prospects for its future
development, The conference will consider problems involved in the.

- theory and practice of all modern forms and methods of aerial sur= -
veying (photographic, geophysical, visual, etc.), design of new types
of inatruments and equipment, and development of new types of films,
There will be & discussion of the applicability of aerial survey -~
methods in geologie, topographic, soil,and cther types of mapping -

" and 173geologica1, geophysical, geographic, hydrographic, soil, geo-
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- discussed at the Plenary sessions:
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botanical, fbrestry, and_agpiculturq}‘ihveatigations, as wvell as ‘{n
exploration and study of natural rdaou:c_e‘bgfand,engi'neejring' projects,’
‘The {introduction of<e1ecpr0ﬁicd'aanéﬁgbmation into. aerial surveying
and the analysis of-the‘reéhlting'data,and’;he training of personnel
also will be considered. Reports will be rotaprinted and distributed
to participants to facilitate discussions. ' The following will be

present status and prospects for .
development of aerial geodesy, aerial photographic surveys and their

future development, aeria;:Qhotogramme:ric‘mechodé; apparatus, instru-
ments and their improvement, chedretical'and,practical”agrial topog=- -’
raphy and the problems in¥olved, usgiqf:aertalimethods_lnfgeoldgical»
~investigations, training of apeciaijsts,.andﬂinforma 0! ' '
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_ gy and geography (includin i
and hydrography), agriculture and forestry, and'éngineerfn:e:g:y-s;“;;
ning. The conference will last 5 days, .. - N R P[;;]'"
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RAYZED, P, Yse,

Irterdepsrtmental Comnission for Asrial Fhotographic Surveying,.
Goeod, 1 kart. ne,7:73=74 J1 ‘61, (MIRA 14:7)
(Aerial photogrammetry)
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RAYZER, P.Ya,

"Information Bulletin of the Scientific Research Institute of
Motion Pictures and Photography" no.l and no. 2, Reviewed by
P.TA.Raizer, Zhur. nauch. i prikl. fot. i kin, 6 no, 3:238-239
My 161, (MIRA 14:5)
(Bibliography---Phctography)
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RAYZER, P.Ya,

Systematization of the scientific and technological literature

on aerial photogrammetry and methods used, Geod.i kart, no.3:
72-76 Mr 162, (MIRA 15:12)

(Bibliography-—~Aeriasl photogrammetry)
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RAYZER, Petr Yakovlevich; LOBANOV, A.N., otv. red.; SKACHKOV, S.A.,
red,1zd-va; VOLKOVA, V.V., tekhn. red.

[Development of aerial methods in Russia and the Soviet Union]

Razvitie aerometodov v Rossii 1 Sovetskom Soiuze, Moskva, Izd-

vo Akad. nauk SSSR, 1963. 63 p. (MIRA 16:4)
(Aeronautics in surveying)
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%—N'RT—APSOIRQQ CA) SOURCE CODE: 3 UR/0006/65/000/011/0003/0008
AUTHOR: = Rayzer, | v
ORG:
TITLE: Results of the Ninth All-Union Conference on Aerial Photography

SOURCE: Geodeziya % kartografiya,' no, 11; 1965, 3-8
TOPIC TAGS: = Yconference, aerial photograpfxy, mapping

ABSTRACT: The ninth All-Union Conference on Aerial Photography was held in March 1965
in Leningrad. The conference was convened by the JoInt committee on aerial photography|
to discuss the present state of the art in the Soviet Union. The convention was at- |
tended by more than 700 representatives from 240 organizations in 56 cities of the

Soviet Union. The participants in the ccnference examined problems associ
theory and practice in all modern forms and methods of aerial photography, “design of

new instruments and equipment, and development of new types of film. Particular at-

tention was given to problems of using aerial photography for making topographical and| .
geologic maps. The use of electronics and autamation in photography and processing | -
was also discussed. A number of papers were devoted to training of specialists. The | . .
conference was divided into 7 sections: aerial photography and photogrammetry, geo- :
graphy, geology, geophysics, soil science and geobotany, engineering geology and engi-?

<,

o

none - \QP

P. Ja.

el

}6

ated with

UDC: 528.7(203)

i Card 1/2

A s S e

R T R T P

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"

ire



&3

B oasn0=66

"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513001444406-

e31

ACC NR:  AP6012324 ]
neering surveys. Eighteen reports were read at the plenary sessions and 160 reports : )!
and papers were given in the sectional meetings with more than 100 people taking part |
in debates. A brief summary of some of the reports is given together with the names X
of their authors. A resolution was passed to publish the transactions of the confer- j
enceae., . . o - o i ;
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AUTHOR: Rayzer, P. Ya.

TITLE: Experience in applying the theory of knowledge and logic to the interpretation| .’ -
of aerial photographs I}P

SOURCE: Ref. zh. Geodeziya, Abs. 11.52.132

N4
REF SOURCE: Sb. Kompleksn. deshifrir. aerosnimkov, M.-L., Nauka, 196k, 176-186

TOPIC TAGS: aerial photograph, mathematic deduction, n;athematic induction, light
filter, mathematic logie -

ABSTRAGT: Photographic reproduction, which is accomplished with a system
consisting of an objective, a light filter, and film, is unique visual perception.
The interpretation process consists of development, 1dentif1cation, and interpretation| -
of the objects of study, which are depicted on the aerial photograph (direct signs)
or not depicted (indirect signs). Accordingly, the investigator, who works with the
photographs, creates the original representation of these objects, and then he
switches to logical thought, This transition is accomplished chiefly by means of
indirect signs. The forms of inference with the use of indirect signs are analogy,
induction, and deduction. Such forms of knowledge of causal relationships as
hypothesis and version are examined. The exami cate ries are accompagied by

les as_applied to int.erpreta1.ion. G. Gonin tion of abatract

Eurd 9DE: 12, ' ' UDCs 527.77
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RAYZER, V,D., inzh, (Moskva)

B e

Calculations for bendirg moments in the design of s flat
conold shell and flat shells of varying curvature. Issl. po
teor. sooruzh. no.121257-265 '63, (MIRA 1626)

(Blastic plates and shells)
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YszbH V.5, (Moslkva)

e — —_—

Cyrulatlons for ruled shells according to the momentless theory,
Stroi, mekh, i rasch. scor. 4 no.3:5~11 142, (MIR: 15:6)
(Roofs, ShelY)
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RAYLER, Yaroslav
Furniture designing in Czechoslovakia, Der.prom. 11 no.2:29-30
F 'e2, (MIR& 15:1)

1. Direktor Instituta razvitiya mebel’noy promyshlennosti, g.Brno,
Chekloslovatskaya Sotsialisticheskaya Respublika.
(Czechoslovakia--Furniture)
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ABSTRACT:

ASSOCIATIONS
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Card 1/1
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RAYZER, Yu.P. 56-6-33/56
On the Structure of the Frant of Strong Suock Waves in Gases.

(0 strukture fronta ailhykh udarnykh voln v gszakh, Russien)
Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol >2, Nr 6, pp 1528-1535
(u.s.3.R.)

In consideration of radiation the inner struocture of the front of
a strong shock wave is dealt with. Theoretically the following
equations are derived:s 1.) Equation of hydrodynamics and radiation
transmission, which desoribe the inner structure of the front of a
shock wave. 2.) Approximative solution for the case of an
"ordinary shock wave" T4 < Ty. 3.) Approximative solution for

the case of the "isothermal jump:" T1 P T (With 6 Slavic Refer-
ences and 2 Illustrations).

Academy of Sciencesof the U.S.S.R.

29.11.1956
Library of Congress
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Rayzer, fu. P. 56-2-28/51

The Glowing of asir During a Strong Expiosion and the
Minimum Brightness Effect of & Fireball (Svecheniye
vozdukha pri siltnom VvZTyVe i effekt minimuma yarkosti
ognenncEo shara)

PERICDICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Piziki, 1998,
Vol 34, Nr 2, PP 46%-493 (USSR)

ABSTRACT: This work investigatas the optical properties of the air

below 6000°. From the center of explosion a shock wave

propagates, the path of which, according to Sedov 2/5
(reference 3), well satisfies the automodel law R ~ el
As long as the anpli tude of the wave 1s sufficiently high.
the surface of the front of the shock wave glcws brightly
and forms the SO celled fireball. The brightness or the
offective temperature of the fireball (that is the temperature
of an absolutely black body, which produces exactly the same
radiation intensity as ihe fireball) decreases by the time
corresponding with the decrease of the true tenperature
vehind the front of the shock wave. At a2 certain moment
the glowing of the front of the sghock wave ends and the

+
v
mir
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The Glowing of Air During a Strong Exrlosion and the 56-2-28/51
Minimum Brightness Effcct of a Fireball

boundary of the glowing body separates from the front of the
wave. Then occasion the brightness of the firebalil ,asses a
minimum and then starts to increase again. The dimensicns

of the fireball now grow by far slower and the front cf the
shock wave shifts far forward. Two diagranms schematically
illustrate the dependence of the effective temperature of the
fireball, of the trajedtory of the shock wave, and of the
boundary of the fireball on time. In the explosion ~~ 1/5

of the explosion energy is emitted by radiation. The zuthor
here investigates the optical properties of the air at
temperatures below 9000°. These properties depend on the
nitrogen oxides NO and N02, which form in heated air. On
this base the following experimentally observed phenonena
are explained: The glowing of the shock wave at temperatures
considerably below 9000°, the immediate stopping of ths
glowing at ~ 20000, the stripping of the front of the shock
wvave from the boundary of the fireball, and the mentioned
effect of the brightness minimum. The first two parasraphs
of this work deal with the computation of the effectiv
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: The Glowing of Air During a Strong Explosion and the 56-2-28/51
Minimum Brightn.gs Effect of a Fireball

temperature of radiation and with the optical properties

of the air at temperatures above 60000, The third
paragraph discusses the optical properties of the air at
temperatures below 6000° and the possible mechanisms of the
absorption of light at temperatures below 6000°. Then a
detailed report on the brightness minimum of the fireball
is made.

There are 3 figures, 3 tables, and 14 references, 8 of which
are Slavic.

ASSOCIATION: AS USSR (Akademiya nauk SSSR)

SUBMITTED: August 26, 1957

AVAILABLE: Library of Congress

1. Air-Optical properties-Theory

Card 3/3
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50V/96-34-5-33/61
Or zadiation Ceoling of iir. 1. Geners! Description of the Phercomencn and

tne Yeak Cooling Nuve

T{x - utl, The causes of this fect are discusced. If tne
cuoling wave bropagates in expanding air; adiapatie cooling
iranaports the air taverz. which were ¢ooled bv rho ragdag.
tivnointe a region o tempereuras so iy that they be-

seerr practically trans: --e L@ wuthors do not investigate
the additionel absorpticn of the Yight at 1o« temperatures
due to oxide and dioxide of nitrogen proiuced in the hsateqd
alr. Mereover. the intense molecular abcorption at lowx tem.
teratures (which i 2s8ential for tne ultraviclet radiation
¥iin 2000 £) is neglected. There are twe ways of taking the
real facis into account, First, it jg pessible to introduce
an additional constunt term o (vhich characterizes adisbatic
cucling) inte the Prnergy equution. Sacondiy, it 3 ocssible
£ exoiy from the investigation the weakly ape
reginn xnich 1z coolad pelow the tempersture of
In srdap to determine the radiat::a flux, the
th2 diffusion approximation te tn: exact kine
vhich tgkes into atseount the anguisr distriby
diatina 1n an upproximate manner. in a graat
wreliog wave the trye radiation dersity U iy
%s eguilibrium valye Uv" In the region with
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AUTEORS: Zel'dovich, Ya.B., Kompaneyets, 4. 3., SOV/56-34-6-11/31

TITLE: On Air Cooling by Radiation (Ob okhlazhdenii vozdukha
izlucheniyem )

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 34, Nr 6, pp 1447 - 1454 (USSR)

ABSTRACT: The first part of this investigation discussed the cooling
of a great volume of heated air in a qualitative manner,
it dealt with weak cooling waves. This paper, however, deals
with the theory of 2 strong cooling wave in which the
higher temperature may be infinitely high. This paper has
to determine the radiation flux which moves from the
front of the cooling wave towards infinity and to obtain:
the temperature distribution on front of the cooling
wave. One of the following two methods has to be used:
either to introduce a constant term into the energy equation
or to determine from the very beginning the "transparency
temperature" T, according to a formula given in the first

Card 1/4 part of this investigation. In the latter case one has

=
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I Air Cooling by Radiation S0V/56-34-6-11/51

to assume that the air is absolutely transparent for

T¢T The first method @ives a more complete description

of tﬁe temperature distribution because it allows to
investigate the ch.ange of the temperzture in the cooled

air and to take into account the absorption of the light

in the air. But %his method leads to unnecessary mathe-
matical complications at temperatures above the transparency
temperature. It is more advantageous to investigate the
1nterna1 structure of the cooling wave according to the
secqnd nethod; the corresponding energy equation is given
explicitly . The authors investigute the lower part of the
cooling wave where the temperatures are similar to T..

At the lower boundary of the cooling wave the density of the
radiation is lower than the equilibrium density. Regardless
of the amplitude of the cooling wave always the lower
boundary of the cooling wave rndia even at extremely
high temperatures. This concluylon follo s from the steadyness
ofsthe profile of the cooling wave. The second part of this
paper calculates the distribution of the temperature in the
cooling wave and the last part of this paper deals with

the lower margin of the cooling wave ard with the %fransition

g T
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On Air Cooling by Radiation 50V/56-24-€-11/51

of thekooled air to the transparent zone. The processes

taking place in the cooled =z2ir zone are essentially
instationary and depend on the dimensions, on the hydrodyramic
motions, and on the additional mechanisms of light ab-
sorption., The authorg then investigate the practically im-
portant case where the air pressure had not yet decrcased

to the atmoespheric pressure and where tne 2ir continues

to get cooler by radiation. The processes with adiabatic
cooling are quasistationary processes in the whole int=zresting
region. The point where the cooling of the zir by radiztion
ends nay be censidered as the lower boundary of the

cooling wave and the temperature in it - as the transparency
temperature for a given value A of the adiabatic cooling.

The transpzrency temperzture depends only logarithmically

on A and on the amplitude of the cooling wave. The authors
trhank N.H. Semnenov for his stimulating discussions. Thaer:

-

are 95 figures and 2 references, 2 of which are Soviet.
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AUTHORS: zel'dovich, Ya. B., Rayzer, Yu. P.

TITLE: Physical Phenomena During the Expansion of Sclid 3odies ir a

Yacuuvn, Wnich Were Compressed by Strong Shock Waves
(Pizicheskiye yavleniya pri ragshirenii v vakuum tverdykh
tel, szhatykh silinymi udarnymi volnami)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1953,
Vol 35, Nr 6, pp 1402-14006 (USSR)

ABSTRACT: A number of Soviet aubhors such as £1'tshuler, Krupnikov,
Brazhnik, Ledenev, zhuchikhin, Kormer, Sinitsyn, Kuryapin,
as well as the authors of the presant paper have already worked
on this problem; very strong ghock waves (amplitudes of the
order of 10 million atmospheres, temperatures on the wave
front of from 10 to 100008-dsgrees) and  tranaparent golid bodies
were investigated (Refs 1-3). In the rrecent paper the authors
carry out a theoretical investigation of optical ani other
pnysical properties shown by a nontransparent primarily solid
body when expanding after being compressed by a strong shock
wave. The hydrodynamics of the ocxpansion prccess is at first
discussed in short. The bright luminescence occurring on the

Card 1/3 front is then investigated. Abzorption and emission of visible
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S0V/56-35-6-13/44
Physicel Phenomena During the Expansion of Solid Bodies ir a Vacuuz, ¥hich
Were Compressed by Strong Shock Waves

light in monoatomic gases (as e.g. metal vapor) occurs &s a
result of the photoeffect in highly excited atomic levels as
well as in consequence of the inverse procesges, i.e. of
photorecombination. According to Boltzmann (Bol'tsman) it
holds for the absorption process that -

uvn«oexp[f(I-hv)/kﬂ, where I is the ionization potential.

For temperature, the approximated solution Teff = (1 - mw)/k
p

1n(tTeff

some units). A numerical estimation for T .. at I ~5 4 8 ev

results in 3000 - 7000° (t ~ 10710 sec). In the following, the

condensation of the substance as well as the recombination

of electrons and ions is dealt with. The authors do not mention

further calculations or numerical results, but the problems

are merely discussed. In conclusion, the express their

gratitude to L. V. Al'tshuler and S. B. Kormer for discussions.
Card 2/3 A footnote draws the attention to the fact that in previous

.const) is given. (B is a constant of the order of
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. 9h131cal Phenomena During the Expansion of Solid Bodies in a Vacuum, Which
Were Compressed by Strong Shock Waves

works (Refs 4-6) the authors had carried out a theoretical
investigation of the luminescence of gases, especially of air,

in a shock wave. There are 9 references, 8 of which are
Soviet.

SUBMITTED: July 11, 1958
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AUTHOR: Rayzer, Yu. P.

TITLE: Formation of Nitrogen Oxides in the Shock Wave of a Violent Ex-
plosion in the Air (Obrazovaniye okislov azota v udarnoy volne
pri sil'nom vzryve v vozdukhe)

PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 3, pp T00-T709
(USSR)

ABSTRACT: The present paper deals with the explanation of optical phenomena
visible in heavy explosions at a temperature drop of about 7000
to about 1000 (luminscence of the shock wave, the separation of
the shock-wave front from the fire-ball, the peculiar brightness
Ginimum of the fire-ball in the moment of explosion and the sub-
sequent burning). These optical phenomena have already been dis-
cussed (Ref 1), For this purpose the author investigated the re-
action kinetics and distribution of concentration of nitrogen
oxides within the explosion wave. A plot shows the distribution
of temperature, preasure and density within the explosion wave
(Fig 1). PFurther, the values of the internal energy & and of the
exponent of the adiabatic curve y (Ref 3) are given for some
temperatures and pressures (Table 1). The equilibrium constant

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"
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Formation of Nitrogen Oxides in the Shock ‘ave of a Violent Explosion in the
Air

of NO and NO2 in the air at 2000° - 5000o was computed as well

(Table 2). It results from the study of the reaction kinetics of
nitrogen oxidation that the time of relaxation Tko rapidly in-

creases with falling temperature (Table 3). The trajectories of
the shock-wave front and atmospheric particles are plotted
(Fig 2), the cooling curves of these particles within the ex-
plosion wave are shown (Fig 3), and a method is explained
whereby the kinetic equation for the adiabatic cooling of at-
mospheric particles witgin the explosion wave is solved. At
temperatures above 3000  the NO concentration in atmospheric
particles is in the equilibrium. No NO is formed by atmospheric
partlcles produced by explosion waves of a temperature below
2000°. A "chilling effect" is observed at a cooling from 3000
to less than 2300 ~. A diagram of the charactegistlc distribu-
tion of NO behind an explosion wave below 2000  is contained
herein (Fig 4). <! and v"_. , the times of relaxation of NO
NO2 NO

2 2
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SUBMITTED:
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(Table 4), indicate that ¢!
No,,

action NO + O2 = NO2 + 0 rather than the exothermic reaction

>'Tﬁ0 y i.e. the endothermic re-
2

2 NO + 0, = 2 NO, is the determinant factor above 2000°. The
reaction rate of the former was computedoby the method of the
"activated complex" (Ref 10). Above 2000 NO2 and NO are in the

equilibrium. In conclusion the author thanks D. I. Blokhintsev
and Ya. B. Zel'dovich. There are 4 figures, 4 tables, and 10
references, 5 of which are Soviet.

September 5, 1957
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Rayzer, Yu. P, SOV/56-36-5-53/76

A Simple iMethod of Evaluating the Ionization Degree

and the Thermodynamical Functions of an Ideal Gas

Within the Range of Multiple Ionization (Prostoy

motod otsenki gtoponi lonizatsii i tormodinumicheskikh
funktsiy ideal'nogo goza v oblasti mnogokratnoy ionizatsii)

Znurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 5, pp 1983-1585 (USSR)

Calculation of the thermodynamical functions of a gas at
very high temperatures, in the case of multiple ionization
of atoms, is usually based on a calculation of ionization
equilibrium; as, however, in this case a system of nonlinear
algebraic equations must be solved for the ion concentration
tor each temperature-density pair of values; this entails

& very consideresble emount of computation work. Hitherto,
Selivanov and Shlyapintokh (Ref 1) have carried out these
calculations for the air in the temperature range between

2.10%ad5.107 °C and densities of 10 to 1077 times the
nc:mal amount. The author of the present "Letter to the

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"
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A Simple lethod of Bvalusting the Ionization Degree SOV/56-56«5—55/76
and the Thermodynamical Functions of an Ideal Gas
Within the Range of Multiple Ionization

Editor®” in the following gives several simple fcrmulas

which permit evaluation of quite satisfactory accuracy

of the degree of ionization and the thermodynamical

functions for any gas, which, for reasons of simplicity,

is, however, to consist of atoms of one single element.
Formulas are given for the degree of ionization, the

internal energy & , pressure, and entropy (without derivation).
For the purpose of illustrating the accuracy of the method,

the author gives (in a table) the numerical values of g and

1 + n calculated by him fer air, compared with those
obtained by Selivanov and Shlyapintokh. (n = Ne/N, § = the

nunber of atoms, and Ne - that of the electrons per cmB).
For the range investigated agreement is good. It is,
however, also assumed that the air consists of the particles
of one element. Thus, according to the data given by the

Card 2/3 table, the internal energy of air =&t 1.105 °C and
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i Simplc Lethod of Evaluating the Ionization Degree S0v/56-36-5-53/76
znd the Thermodynamical Functions of an Ideal Gas
Within the Range of Multiple Ionization

SUEMITTED:

-2 =
/9 oy = 1072, 2436V i at 5.10% °C and §/p normal =

4 o

83 ev, and at 3%.10 C, 33 ev. In the case of a relative

density of 10 - the corresponding values for these 3}
temperatures are: £ = 186, 58.5 and 21.6. The author
finally thanks Ya. 3B. Zel'dov1ch for his interest in this
investigation, and V. S. Imshennik for discussions. There
are 1 table and 2 Scviet references.

January 15, 1959
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Rayzer, Yu. Po sov/56-57-2-5o/56

On the Rest Tonization of a Gas Expandng in an Empty Space

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1999,
Vol 37, Nr 2(8), PP 580-582 (UssR)

tn a number of processes involving & rapid heating up to
temperatures of the magnitide of 10,000 degrees, a gas cloud is
produced, which propagates in the empty space (e.g. in the
collision of a high-enereéy meteorite with the surface of 8 planet)s
If ges propagating has already reached an advanced stage, the
average propagation rate u may be looked upon as veing constant,

and in the case of an adiabatic process, 1 = 2-?.0 may be put

(g, is the internal energy). The dimension of the gas cloud

then is r = nt and the mean density (atoms/cms) n=='tio('ro/:r.')3
=n(t /t)y bt =7 fa (r, and D denote the initial dimension
o\ o 0 0 0 o

and -density). The ges ig cooled adisbaticallys

T = (Aes/ﬁ) P t'B(r-” (s is the-specific entropy,

CIA-RDP86-00513R001444420006-6"
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On the Rest Ionization of a Gas Expanding in an SOV/56-37-2-50/56
Bmnpty Space

the rest
valuated. Let x be the actual
nnd Xeq the ionization degree in squilibrium and ¢ (x,n,’l‘) - the

recombination coefficient, and dx/dt = on [xiq-xz] will hold.
Vith some simplifying assumptions, the approximative formula

]
oyn, xeq1t1 2(3'--1)1/‘1:1'1 1s then obtained for the moment of

-3 7 p3/2
time t, - and further of = Vo Gt x(n¥, Ge/Bf )I/kT,

(Ve is the electron velocity, G;h = const/T, - the photore-

combination cross gection, 6; the mean ionization eross section

8y of which is greater than I). The
tical example are given: the determi-~
on of iron vapor in the cage of

o = 12 ev/atom,s = 61 cal/mol.degr,

= 15.5 kn/sec); if the radiug T, = 10 m (large iron meteorite)
one obtains: X, = 4.2-10-3, T1 = 45509, n, = 1.4.'1017cm-5 '
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v the Rest Ionization of a Gas Expanding in an
I pty Space A
and at high t-values, when a quasi-equilibrium has already been
established: X o = 2,9°107% . 1f r,=1co (laboratory experi-
= 0.13 is obtained. The author finally thanks

ment) X,
Ya. B, Zel'dovich for his interest and discussions. There are

2 Soviet references.

SUSHMITSED:  April 1, 1959
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Simple nethof for calculating mean radiation rangee in 1o,n‘.-zud
gascs at high tenparatures. Zhur.aksp.l tenr.fize 37 no.5:
1079-1083 0 '59. (MIR- 13:5)

(Plasna (Ionized gases))
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Rayzer, fu. P.

Condensation of a Cloud of Vaporous Matter Expanding Into
a Vacuum

Zhurnal eksperimental'noy { teoreticheskoy fiziki, 1999,
Vol 37, Nr 6, pp 1741-1750 (USSR)

A theoretical analyslis was made of the. kinetlcs of
condensation of a cloud of vaporous matter expanding invo

~yvacuum. It was shown that, for a large varletly of in-

1+1al conditions, at infinity the matter expands

partly as a gas and partly in the form of very small
particles of the condensate. The number and size of
+nese particles 1is dependent on the evaporated mass

and on its initial temperature. It is suggested

that when large meteorites strike the surface of
planets without atmosphere, the ground of the latter
and the meteorite may evapaorate and subsequently con-
dense. This process may b one of the sources of cosmic
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Condensation of a Cloud of Vaporous Matter
Expanding Into .a Vacuum " ) 523226-37-6-30/55

SUBMITTED:
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dust. The possibilities of laborat s

of condensation of metallic vapors ggg é?viksl:igigﬁgg‘fies
gf’ the sublimaste were discussed. This study was p;:—
formed under the guidance of va. B. Zel'dovich The;e
re 9 references, 8 Soviet, 1 U.S. The U.S. r'e;fe"énce
ls: R. latter, Phys. Rev., 99, 1854, 1955 ’

May 18, 1959
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raYzer, Yu. P., ZEL'DOVICH, Y. B.  (Moscow)

"on Radiation Generated by Strong Shock Waves."

report presented at the First All-Union Congress on Theoretical and Applied

Mechanics, Moscow, 27 Jan - 3 Feb 1960.
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RKYZER, u&. P. (Moscow)

"Some Phenomena of High Energy Collisions of Meteors with the Surface of
Planets."

report presented at the First All-Union Congress on Theoretical znd Applied
Mechanics, Moscow, 27 Jan - 3 Feb 1960.

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



M"'{\PPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6

PO R T R A S SRR G T S

TN E SR BRSSO R SR e e s R S S R C R L TS keI

ACCESSION NR: AT4035832 S/2534/66/000/024/0082/0086E

AUTHOR: Rayzer, Yu. P,

TITLE: Propagation of a shock wave in soil due to the impact of a
high-velocity meteorite on the surface of a planet

SOURCE: AN SSSR. Komitet po meteoritam, Meteoritika, no. 24, 1964,
Trudy* Desyatoy Metecoritnoy konferentsii v Leningrade 29 maya - 1
iyunya 1962 g., 82-86

TOPIC TAGS: meteorite, meteorite impact, hydrodynamics, meteorite

explosion, meteorite crater, lunar crater theory

ABSTRACT: The impact of a meteorite against a planetary surface
without atmosphere is considered in a two-dimensional approximation
as a point explosion on the interface between empty space and ideal
gas. The latter is used as a model of the impact-heated vaporized
soil. Assuming meteorite velocity of the order of 10 km/sec, the
relationship between shock=-wave pressure and the affectgd mass 1is
pvM™R, where l<n<2, The determination of the numerical value of n
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{s based on a simple centered wave equation. The simnplified results
show that, in the case of concentrated impact, n = 1,07 vwhen y = 1 205,
where Y i{s the adiabatic coefficient of expansion of the ideal gas
around’ the impact point. It was further shown that only 1,62 of the
total mass affected by the shock wave escapes backward through the
crater mouth, The density of gas -at:the "bottom" of the crater was -
10.3 9, (where p; i{s the density of ideal gas), which is nearly
oqual to the actual density at the frontof the shock wave. It should
be noted that in the one-dimensional case the index n monotonically
decreases with an increase in Y. 1f the same applies to the two-
dimensional case, which is very probable; then, for a concentrated
impact, 1<n<1.07 when ¥y »1.205., Since in real processes the values
y<<1.205 will hardly be of interest, the above range of values for

n will be valid for any rcal value of y. Orig. art. hasi 6 formulas
and 3 figures. . )

ASSOCIATION: mnone

i
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ACCESSION NR.: AT4035833 _ s/253k/6'¢/000/02h/0087/009b

AUTHOR: Rayzer, Yu. P.

Py

TITLE: The‘condenlation mechanism for the formation of cosmic dust

SOURCE: AN SSSR. Komitet po neteoritam, Meteoritilka, no. ok, 1964, Trudy*
Desyatoy Meteoritnoy konferentsii ¥ Leningrade 29 mays - 1 iyunya 1962 g., $7-90

TOPIC TAGS: astrophysics, cosmic dust, asteroid, meteor, condensation

ABSTRACT: There are & number of mechanisms by which cosmic dust can be formed;
this paper is limited to the postulated condensation method. In the event of
collisions between asteroids, when the kinetic energy of the impact is sufficient
for the total evaporation of both the colliding bodies, the effect of mechanical
disintegration of matter is in general abgent because the entire mass is evapor-
ated, At the time of the falling of a Vvery fast meteor on the surface of a planet
there also is total evaporation of the meteor and a considerable mass of planetary
material, a mass which can greatly exceed the mass of the meteor. These processes
result in formation of a vapor cloud which expands in space. The reverse process
of condensation of vapor during expansion and cooling leads to formation of small
liquid droplets which soon barden as & result of loss of energy by radiation. The
process described briefly in this paper — condensation in & cloud of vapor adi-~

e o e e o
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abatically expanding in a vacuum — has been discussed quantitatively in an earli-
er paper (Yu. P. Rayzer, ZhETP, 37, 6(12), 1959). The author here cites the re-
sults obtained for a specific example; the problem considered is the condensation
of vapors of iron appearing as a result of evaporation of a large iron meteor with
a mass of 33,000 tons at the time of impact on the lunar surface. It is assumed
that the initial heating of the meteor body is 72 ez/atom and the velocity of
escape of the vapor into the vacuum is 15.5 km sec, of the same order of magni-
tude as the velocity of falling of the meteor. It is assumed that the force of
lunar attraction is absent and the yapors escape to “infinity", The iron vapor

becouwes saturated at a time 6.8°107 sec after commencement of escape, with ex-
pansion of the vapor cloud to 1,0501g in radius when the temperature of the vapor

is 2130° and the density is 7.15-10 atomq/cm3. The condensation ceases when
the cloud has escaped to a distance of 40 km (after 2.5 sec). During this time
4L% of the vapor has condensed; the other haia escapes to infinity as atoms. The
particles nf Bhe condensate contain about 10" atoms aag have a radius of approx-
imately 3°10"° cm, The entirc meteor has yielded 3°10“* iron particles. Esti-
wates have shown that liquid droplets of condensate harden rapidly as a result of
loss of energy by radiation and escape into space as hard particles. Since in
nature there are collisions of bodies of very different dimensions it is posas-
ible for the particles of cosmic dust formed by the condensation process to be
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of very different dimensions. The process of condensation resulting from collision
of stony metecors would be the same as for u'on meteors. Orig. art. has: 2 forim-
las and 1 figure.

ASSOCIATION: Komitet po meteoritam, Akademiya nauk SSSR (Comittec on Meteorites,
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Zel'dovich, YAkov Borisovich; Rayzer, YUriy Petrovich

Physics of shock waves and high-temperature hydrodynamic phenomena
(Fizika udarny*k'h voln i vy*sokotemperaturny*kh gidrodinamiches-
kikh yavleniy). Moscow, Fizmatgiz, 63. 0632 p. illus., biblio.’
4,000 copies printed.

TOPIC TAGS: gas dynamics, shock waves, heat transport, thermal ra-
i diation, radiant heat exchange, thermodynamic properties of gas,
high temperature properties, shock tube, relaxation processes, shock
wave front, ionization, molecular gas, plasma, thermal waves, self-
similar processes

PURPOSE AND COVERAGE: This is claimed to be the first book in the
world literature devoted to a systematic analysis of many problems
-1 on different branches of physics, physical chemistry, and astrophy-
! sics in which modern gas dynamics and hydrodynamics are involved.

| | ~

jCard 1/4

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6

L B R e R S B O R T Y B P T

! AM4026342

It deals with the principles of gas dynamics and the theory of shock
waves, the theory of radiative transfer, the thermodynamic and op-
tical properties of matter at high temperatures and pressures, dis-
sociation kinetics, ionization, and other nonequilibrium processes,
as well as phenomena connected with the radiation of light and ra-
diant heat exchange in shock waves and {n explosions and problems
.| involved in the propagation of shock waves in solids, etc. The book |
* i reflects the authors' many original papers in this field. The book [ ~
‘ will serve as a valuable practical text for many physicists, me- e
 chanics, specialists, ‘engineers and undergraduate and graduate stu-:
| dents specializing in applied physics and modern engineering, or '
| those who wish to become acquainted with the present status of the .
! science of shock waves. ' . - . = :

| TABLE OF CONTENTS [abridged]:

Foreword - = 9

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



) "APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6

A T, Y s RS e, b B B Do s .
,E.f. e x:-:m}i’ri Ax,'fi_-.zs*'“"' SRR R R S e RS PR TE S R I RRR  By (R AT ST o4 LU RERR 5 .
. s = o - e T Tl aesht o Y CRRI

AM4026342

Ch. I. Elements of gas dynamics and classical theory of shock
waves - - 11 ' _

Ch. II. Thermal radiation and radiant heat exchange in a medium = =}
95 AL

Ch. TII. Thermodynamic properties of gases at high temperatures = - |
144 .

Ch. IV. Shock tubes - - 193 ) -

Ch. V. Absorption and emission of radiation by high-temperature
gases - - 204

Ch. VI. Rates of relaxation processes in gases - - 275

Ch. VII. Structures of shock-wave fronts in gases - - 321.

Ch. VIII. Physicochemical kinetics in hydrodynamic processes =~ = 3a3

Ch. IX. Optical phenomena in shock waves and in strong explosions
in air - - 421 . . ' o

Ch. X. Thermal waves - - 462

Ch. XI. Shock waves in solids - - 489 - o

Ch. XII. Some self-similar processes in gas dynamics = < 566

3350 TRl

B erea

e s A e T ;As’-‘ Z e

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86- 00513R001444420006 6

LF “.':s( »”“'d, b% S

LIh 3 “"‘1 SHTEEL G s L e e e R e e R i P L e P R R NN et ] 2 2365

r
i AM4026342

e ————— =

Li.terature - - 623 T ".' R

SuB CODE: PH . SUBMITTED: 090cté3 ' - = NR REF 50V: 211 |-

ormEr: 221 . _DATE ACQ: -19Max64 -0 TS T
A : . .

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6

IR 1o coe 3 PARG FIgess Mgk =08 ) IR Wk S i B DN Sl ] =il ;‘“’J“Tx?*"‘:“'ﬁ?“ﬁj SV R A S e R Y SR e S I S T IS S e N aRE SRR

RAYZER, Yu.P. (Moskva)

—

| its
Motion of a gas caused by a concentrated blow striking
surface (in surface explosions). PMIF no,l:56-66 Ja-F 163,

\ (MIRA 16%2)
(Explosions) (Gas dynsmics)
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Retardation of and energy transfcrimstions in a plasma
expanding in a vacuum in the presence of a magnetic lield,
PMIF no. 6:19-28 N-D 63, (MIRA 17:27)
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RAYZER Yu P
Hatlon in an inhomogeneous atmosphere caused by a plane

impact of short duration. Dokl. AN SSSR 153 no,3:551-554
N 163, (MIRA 17:1)

1. Predstavleno akademikom Ya, B, Zel'dovichem,
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"The rotion in non-honmogponcous atmosrhers caused by an impaet of short duration',

Report rresented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow 2§ Jan - 5 Feb 64.
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i;_ AUTHOR: Rayzer, Yu. P. (Moacow)

} pITLE: Observation on the dispersion of & ‘gas cloud in a vacuuw® .
. , . ; :
' GOURCE: Zhurnal prikladnoy mekhaniki 1 tekhnicheskoy. fiziki, no. 3 1964, ]762-163 -
L . N

-} ToPIC TAGS: ga8 dispersion, particle collision surface, mean free path, gas
H ticle, Caussian distribution, denuity diqtrib\;f.ion, gas dynanmiocs, Maxwell

[
?‘ distribution

'~ ABSTRACT: The author stated that gas particles i{n a spherically symmetric, free
i molecular dispersion have a"Maxwellian velocity gistribution obly 4f certain

tgconditions are met. These conditions rarely exist in cases of practical interest.

. }In actual ‘conditions the dispersion of & ga3 cloud begins (for small mean free

. path) with a gas dynamic stage, and the uncompl cated free molecular movement

t reached for a time., The case of the adiabatic expansion of a

Inheated dense gas was treated, In this casé the_megp mASE apeed of diffusion v
V2. B I %

. i
was hypothesized %o be approximately equal to where E, 18 the initial L
‘ ::otal internal energy and M:is the mass; the radius of the gaseous sphere vas L
Cad 12 . . . ;
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Rayzer, Yu. P. (Mos cow)

Shock wave propagation in a nonuniform atmosphere towvards the!
f decreasing density

"SOURCE! Zhurnal prikladnoy mekhantki i tekhnicheskoy fizikti, no. 4,
1964, 47-56 .

: TOPIC TAGS ! ghock wave, ghock wave pfopagation, atmosphere shock
iwave. explosion, gimilarity golution, vacuunm gas flov

|

! ABSTRACT: 4 for the problem of 8
iplane shoc medium of variable
jdensity whic ' \

|

‘direction of density decrease, though the effect of gravity is neg-
|1ected. The equation of motion of 8 ghock wave reaching the boundary

!

i

{where & = constant, it is agsumed that the shock propagates in the !
%
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of the atmosphere x = ==, ¢ = 0 at time t = 0 is derived., A sim-
fiarity solution is also considered for the motion of a gas expanding’

i {nto the vacuum at t > 0, Numerical calculations were made for the °

‘adiabatic exponent Yy = 1,2 and y = 5/3, The distributions of density,

;pressure and velocity are given i{n graphs. The solutions obtained are

! used to describe the flow field in the upper region above an explosion

{n a nonuniform atmosphere, It {s pointed out that in printiple the .

rair accelerated upward to a high veloclty by the shock wave should escape :

the earth's gravitational field and "gplash" into the vacuum, but that -
| pecause of strong ionization the upward motion i{s limited by the re=~
| tardation effect of the earth's magnetic flelds Orig. art, hast

i2 figures and 24 formulas. Te :

' ASSOCIATION: none
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AUTHOR: Rayzer, Yu, P. (Moscow) Lo ‘ lé,

TITLE: Retardation radiation of electrons ?during scattering by neutral atome )
taking into account the collisional correlations : o L

. SOURCE: Zhurnal prikladnoy mekhanikl i tekhnicheskoy fiz m, n’o‘.r '5, 1961.,’
149-151 _ |

TOPIC TAGS. radiation energy, electron, correlation, frequency, Fourier anal is
ABSTRACT: A formula for the radiation pouer, _containing the frequency factor,
is derived by the direct consideration of the retardation radiation of electr'
during collisions with neutral atoms and by taking into account the correlatio
between the collisions. In classical elect.rodynamics an electron undergoing.
accaelerated motion radiates an amount of energy 4n the interval wtw +dm ’

given by

dE =——-—-|' lldm s

[ .
where w,, is the Fourier component of the acceleration. Using Kirchoff'e ].a 'y
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""" and derives an expression for < Iw w l )

"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86-00513R001444420006-6

L 27203-65
mmmm-mmm

and S. c Brown (Zakon Kirkhgofa dlya pla
iyem, Phys. Fluids, ‘1961, V. 4, No.’ 2, Pe 173)
ion for the radiation pouer.A _ ‘ N

G. Bekefi, I. L. Hirshﬁeld,
nemaksvellovskim raspredelen

.t 4 c’v‘vdf ' - ,

The present author expresaes w(t) d:.rectly‘ in the form

w(l)- ZAV.O(t;,) "':‘..;”."': o

" '] Y _El__
<iw, | )—4“: N {20 “"'l‘)"’z" (""“t‘)mn_'_vw

tk is the :mstant of the’ k-th collision, ‘and A vk is the

i In these formulas
= (1 /.L)V. The author'.

corresponding change in the velocity. Alao U
B. Zel'dovich for noticing the,;

acknowledges his si.ncere appreciation to Ya.
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effect of the correlaﬁiong,le%ég? “f??5558§;
ASSOCIATION: none - " e o
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AUTHORt . Zel' dovich, Ya. B ; Rayzer, Yu, P.

TITLES Cascada 1on1:ation of a. gaciby a llght pulae f;;;-"“:

SOURCE Zhutnal nkeporit.)ntal'noy‘:-tftcorchtchnkoy ﬂ:tki. v. 67.
no, 3, 1964, 1150-116 o : ;,qu, R e .

| TOPLIC TAGSt. laset;')'elactrical breakdown, cascade 1onization, fie_ <

"ionization, gaa ’bteakdown

ABSTRACT: The mechani.sm responsible for the 1onizat£on of a gas b 7
means of a light pulse (frgm a’ laser) at an optical-frequency alectrl
field strength of about 10° —107 v/cmand at pressures exceeding 1
atm is investigated: theotettcally. .The case considered is linited" to
“low pulse power, at which the: Iight-induced emission of electrons 13
not too important. Under these ‘conditions’ ionlzation ‘{s a cascade’

process, and the standard cnscade theary- for gas. bteakdown at micrc-
wave frequencies is ‘applicédble; the elécttons obtain’ energy from. tha_" i
fiéld through~electton-atdm calusionsa '--”App;ogmaee ‘5,1“1“16“ of
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‘1- the developmant of tha caacada are carried out uaiug a Linetic ‘equas
tion of the distribution function for electrons dascribing the fntefs
action of free electrons with: the‘field. Tharoetically calculated
{ valuaes for the electric-field o:rength ‘raquired to produce a break-~’:
;| down {n _argon and helium. wure found to agrea with the. experimental
. data, Orig. art, hasi 2. 22-£

'fassoczawzon:-\nopa

sunuxrrzns_ 20Apr6h”
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AUTHOR: Kuznetsov, N. M. (Moscow)} Rayzer, Yu. P, (Moscow) {7/7;;

ETITLE: Electron recombination in a glaama expanding in vacuum

gSOURCE‘ Zhurnal prikladnoy mekhaniki { tekhnicheskoy fiziki, no. 4. ¥
1965, 10-20 ) a3
i
1

TOPIC TAGS: plasma, ionization, recombination, ionization degree, rg-
‘combination coefficient, triple collision S
.! R
ABSTRACT: In an earlier theoretical work by one of the authors (Ray~
" .zer, Yu. P. On the residual ionization of a gas expanding in vacuum,
ZhETF, 37, 2, 1959, 580), photorecombination and 3-body recombination7
proccsses occurring in a gas cloud expanding in vacuum were briefly :
investigated. This study 1is now extended and reviewed in the light -
of theoretical and experimental data recently published in the Soviet

Union and in the West, It is shown that, contrary to the findings of»f?

the esriier work, if the expanding gas cools rapidly, ‘recombination

i
S

Card 1/2

does not stop, but diminishes infiqitely. Because the cooling of thg,_

P,
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gas is in turn an effect of heat liberation during recombination, the oo
"process must be described by a system of equations in which kinetics
and energy are related to unknown time functions.. The comparison of

. photorecombination coefficients and recombinations due to triple
collisions indicates that at excessively small electron densities, the!
latter collisions prevail. From then on mneither photorecombination
nor triple collisions (with atoms being the third particles) play any
part. When the deactivation of a highly excited atom takes place
rapidly when compared to the speed of the change of electron density
and temperature,the recombination energy is liberated immediately
a{:er the electron capture by the ion., Only this part of the recom=-
bination energy turns into heat, which is transferred to the electrons
during the deactivation of excited atoms by -second-kind collisions. 1f
the gas is transparent, the remaining part is almost completely lost.,
orig. art., has: 25 formulas and 2 figures [y T e S {zLl} o

ASSOCIATION: none V,i*'

SUBMITTED: 1lMay65 . - .- ENCL: 00 . 37% 1 SUBCODE: -NPME—
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ALEESANDECY, S.n,; KIENOV, V.B.; BAYZEHR, Yu.l.

PR : : foed -8 Ly, inil
Srudying the nhyirodynamic characterisilics <2 tohhins as‘radiai
filters, Izv, vvys. ucheb. zav,; texh. lexs, prod. ro,5:105-110
65,

(MIRA 19:1)

1. Odesskiy tekhnologizheskiy institut imeni M.V. Lomonosova.
Submirted September 20, 1965,
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I |aumHOR: Reyzer, Yu. P e B
*. |TITLE: Hesting of a gas bY high-intensity light pulse. RN

SOURCE: Zhurnal eksperimental'noy. i teoreticheskoy ,fi’_éi‘kibs v. 48, '210,-75, 1965, - :
"11508-1519 S o

§- . |TOPIC TAGS: thermal wave, absorptioﬁ vavé,éh_dck' im,ye;':g'a.s_‘h_é.étixig, radiation - '
- 'hesting, detonation, superdetonation,ﬂshock jonization, gasp_rgakdcwn ‘ :

a focus (the narrowest point of a-1ight tube where light flux is meximum) is con~ °

sidered. A theoretical study is made of three mechanisms which independently. may )
cause sbsorption: 1) the nydrodynamic mechanism, 2) the "yreakdown" mechenism, and =
. {3) the radistion mechanism. The first cen be likened to the mechanism which governs . .
- ithe detonation of explosives. The heated gas. in an absorbing medium expands and '
". lgenerates a shock wave in a1l directions, including the ope along s light tube toward
the oncoming light pulse. The gas ‘in the shock wave is heated and ionized, ceusing . % - .
absorption and emission of energy behind the front:of the shock wave.. Tn the second =~
mechanism, & high-intensity beam pits a cold gas, causing electron avalanche. If B

R ;':..' | Card 1/2 N L o USRI S

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001444420006-6"



PROVED FOR RELEASE:

AT DS VA I

L47752-65 .
[ACCESSION NR: AP5013911

at a focus noticeably exceeds the breakdown
hreshold and a breakd the directio
ird mechunism,
sorbing light emi
ing from the high~
is characterized
The wave velocit

¢ the 1ight-sbsorbing substance was P

j: . |the light pulse
" lpecomes super-t
' a gas in fro
-~ tand capable of
‘1 padiation emanat
of each mechanisn
R absorption wave.
| "shock adiabate" o

06/15/2000

CIA-RDP86-00513R001444420006-6

, 'the' éulée ‘j '

wn ;threshoi
n of the light. -

own wave expands in

tted,as the res

g layer becomes ia
absorption of thermal
- The effectiveness .

nt of an absorbin
ult of the
of the gas.

temperature region
by the velocity wi
ies vere calculated

he heating. ‘tempera

locity and t
rvation of energy. o Th
locities: and were IO

" | petween the wave Ve
‘\the laws of the conse
|waves with identical ve

e firs

es_and ?7»f6;mula§, .

{orig. art. has: 6 figur
ASSOCIATION:. none

_smsmmb';_ |

‘can’ propagate the ;
ral form of the = ¢
" A general rel ‘
4 on ‘the basis of
ms generated -
nd mechanism.

th which it

‘first and third mechanis
re effective. th

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001444420006-6"



"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86-00513R001444420006-6

P T IR L at Sa RRSERET paa - . —

;:Lfffﬂi:,;f; R

L 6276465 ‘."A(k)/FBD/E ‘F‘(r)/EWI‘(l)/EEC(k)-2 EEC(b)-2 E¥P k E?IA -2 E‘ﬂA h
" Pn=a4/pPn=47/p o~4/Pf—4/Peb/Pi-4/Pl-4 S"l'B/IJE Q/T/ / ( )/ (m) / ( )
ACCESSION NR: AP5019225 ° A .:A g j_;',;. U‘?/0056/65/0’;9/001/0127/0131&

'“'| AUTHOR: * Mandel'shtem, S. L.. Pashinin. P. P-. Prokhoro‘n A M-s éwjﬁwze ’-'Y"‘; Fi
"".{Bukhodrev, N K. S Pl . . (

. |TITLE: Investigation of a spark in the air due to a focused laser beam. II-

- !SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, Y. h9, no. 1 1965,
< 1127-13k T S %

TOPIC TAGS' gas breakdown, air breakdown, plasma heating, Doppler shift 1a.ser
: jbeam scattering .

-] ABSTRACT: This article is a continuation of an earlier work (S. L. Mandel'shtam,-
- |P. P. Pashinin, A. V. Prokhindeyev; A. M. Prokhorov, and N. K. Sukhodrev, ZhETF,
|47, 2003, 196k4), and presents the results of an experimental investigation-of the’
initial shape of the laser-induced air breakdown. A 2—25-§ ruby laser with a Q~
. ‘{switch (Y40 nanosecond duration) was used., The plasma temperature produced in the
| focal region was determined on thk basis of the recombination radiation spectrun ™
|in the soft x-ray range (A % 10 R)and was found to be 50—60- ev,. The measurement
.- |were made by means of phorton c¢ounters with. aluminum and beryllium windows '3 and-
|8 mn in diameter, respective]y.. A study oi‘ laser emission acattered on plasma 1n
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dicated that the ionization front moves toward the focusing lens with a velocity
of ~107 cm/sec measured on the basis of the Doppler shift of the scattered light. -
The motion of the ionized region under these conditigns -can be explained in terms.o
three mechanisms: 1) the hydrodynamic mechanism, 2) the light mechanism, and 3) th
-} successive breakdown mechanism.  All three. mechanisms were fully -discussed by Rayzei
in an earlier article (ZhETF, h8 1508, 1965) - Under the experimental}condition
-1in this work, the first mecha.nism is considered ‘thé most probable, - Values-for th
.| veloeity of the detonation wave - front (105 ‘and 133 km/sec) and the- plasma tempera-.
~ | ture behind the plasma (1910.103 .and 720.1 OWK), respectively, estimated on the basis"
of this mechanism are in satisfactory agreement: with the: experimental data. - Orig. Ry
art has: l table, 5 ﬁgnres,--a.nd 7 formula.s.‘ i g

ASSOCIATION'
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.| suBMzTTED: : 191=fep65.;l-1‘

-+ {wo REF sov:..
Vi

cuwn/ B
Card 2/2

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6 y

FFERoRg e

I S R AR 1 ey

L 1775-66  EWA(k)/FBD/EWT(1)/2EC(k)-2/T/EWP (k) /EWA(m)>2/EWA(h)  SCTB/TJP(c) mL

ACCESSION NR: AP5024197 UR/0053/65/087/001/0029/0064 -
537.56 S

TITLE: Breakdown and heating of gas by a laser beam ’ ¢j

AUTHOR: Rayzer, Yu. P.q?
4T

P et oo

SOURCE: Uspekhi fizicheskikh nauk, v. 87, no. 1, 1965, 29-64
TOPIC TAGS: laser, laser beam, breakdown, nonlinear optids, mul tiphoton effect

ABSTRACT: A review is made of the heating and breakdown of gases by a focused
laser beam. The review is divided into two sections, the first dealing with the
breakdown effect, i.e., the formation of ionization in the focal region and formati
of the primary plasma, and the second, with the absorption of the laser beam by

. the plasma, heating of the gas, and effects observed after the passage of the
laser beam. An experimental investigation of the effect of a giant pulse on
solid targets and an evaluation of the possibility of heating hydrogen gas to
the temperatures required for thermonuclear reaction are discussed. Each section
begins with a summary of the experimental data, which is followed by a theoretical
treatment of the mechanism responsible for the effect., The section entitled i
"the breakdown of gases" 1s subdivided as follows: 1) measurement of the threshold .~

Cord 1/2
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parameters; 2) multiphoton effect; 3) avalanche ionization (qualitative treatment) s
4) increase in the electron energy in the field of radiation; and 5) calculation
of the avalanche ionization. The second section, entitled "Absorption of the
Leam and heating of the gas," consists of the following subdivisions: 1) measure-
ment of absorption and Scattering of the laser beam and heating of the gas in
the breakdown region; 2) light absorption and gas heating waves; 3) breakdown
and radiation mechanisms; 4) the spark as a strong explosion. - The spark in a
magnetic field; 5) genmeration of plasma by a solid target; and 6) conditions
required for a high degree of heating of hydrogen. - The review is based on 61
references, 28 of which are Soviet. ‘Orig. art, hus: 23 formulas end 13 figm[:eai
. cs

ASSOCIATION: none _ |
suMrTrED: 00 . " mar oo
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. R
AUTHOR: _Zel'dovich, Ya. B.; Rayzer, Yu. P. e

ORG: Institute of the Problems of Mechanics (Institut problem mekhaniki)

21
TITLE: Self-trapping of light. Importance of the Kerr effect and the striction

SOURCE: Zhurnal eksperimental’'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniya, v. 3, no. 3, 1966, 137-141

TOPIC TAGS: self trapping, laser, Kerr effect, electrostriction, dielectric constant

ABSTRACT: The authors consider self-trapping in order to determine whether the Kerr
effect or electrostriction is responsible for self-trapping. Theoretical analysis
shows that in anisotropic gases and liquids the minimum energy required for self-
trapping should be four times greater for circularly polarized than for linearly
polarized light if the Kerr effect is responsible for self-trapping. In the case of
electrostriction the minimum energy should be the same for the two types of polariza-
tion. 1It.is pointed out that in certain crystalline substances such as diamond and
Mg0 the index of refraction decreases with pressure. In such materials a change in
density caused by the field leads to self-trapping; however, broadening rather than
narrowing will occur. An approximate calculation based on the diffraction of the
beam shows that the linear velocity at which the self—trapping chaennel is propagated
isgreater in the case of the Kerr effect (~107 - 108 cm/sec) than it is for

1/2
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formed by short pulses apparently indicate that the Kerr effect is primarily responsi-
ble for self-trapping. This, however, does not exclude the effect of electrostric-
tion, which may be responsible for self-trapping in a zone of the channel propagated
a certein distance behind the primary trapping zone. It is also pointed out that the
light observed at the end of the channel changes frequency, i.e., a Doppler effect
which depends on the linear velocity and the index of refraction should be obsem[redi

* cS
SUB CODE; * 20/ SUBM DATE: 20Dec65/ ORIG REF: 003/ OTH REF: 002/ ATD PBE;‘:»;‘»ZzS

13
i
{
electrostriction (~105 cm/sec). The experimentally observed relatively long channels|. f

4
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AUTHOR: Rayzer, Yu. P.

ORG: Institute of Mechanics Problems, Academy of Sciences 8SSR (Institut problem
mekhaniki Akademii nauk SSSR)

TITLE: Stratification of light beams in a nonlinear medium and the real threshold for
self-focusing

SOURCE: Zhurnal eksperimental®’noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 4, no. 1, 1966, 3-7

TOPIC TAGS: " laser beam, laser r and 4, laser optios 4

ABSTRACT: The author analyzes the self-focusing of laser beams having a real diver-
gence, explains the causes of the stratification and self-channeling (self-trapping)
of the beam, and estimates the fraction of the energy that can enter the channel and
the threshold power of the laser. The calculations are based on the equations of
quasi-optics for stationary paraxial rays and yield the limiting value of the initial
angle of the beam rays participating in the self-channeling. The threshold power of
the laser turns out to be much higher than the critical power. For example, for a
beam of radius 0.4 cm and a divergence 2.5 x 10~2 the threshold power is 138 times the
critical power whereas the maximum power is 35 times threshold. When the power is ap-
proximately equal to the threshold value, approximately 3% of the power is self- =
trapped. The results agree in order of magnitude with published experimental data.

== H
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The formulas derived for the threshold, self-trapping, and maximum power are valid for.
both focused and unfocused laser beams. If the light from the end surface of the laser| .
rod is not uniform, more than one channel may be produced. Orig. art. has: 1 figure
and 7 formulas, [02]

SUB CODE: 20/  SUBM DATE: 20Apr66/  ORIG REF: 006/  OTH REF: 003/
ATD PRESS: 50 3
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GrG: Ing ,tmune of ‘viecna.nlcs Provlems, Academy of Sciences SSSR (Institut proolem
meknaniki Akademii nauk SSSR)

ii vITILE: Sclf-focusing of a homogeneous light beam in a transparent medium, dne to
weak absorption

"Q LOURC=: Zhurnal eksperimental'noy i teoreticheskoy Tiziki. Pis'ma v redaktsiyu. !
*i Zrilozheniye, v. 4, no. 4, 1966, 124-128 ;

« | {OPIC TAGS: iight absorption, self trapping, electrostriction, thermal effect

2

A35TRACT: The author shows that when a homogeneous light ﬁéam is absorbed, nonsta-
tionary motion of the substance, due to heat release, leads to such a density dis- !
<ribution that, in contrast with the usual influence of heating, a tendency arises i
toward self-focusing of the beam. The analysis consists of determiming the change '
in density of the medium in the light channel under the joint influence of the in- !
crease in pressure resulting from heat release without a change in density and the i
striction pressure and the effect of the compression and rarefaction waves that tra- °
vel es & result in the medium at the speed of sound. A criterion for the weakness

of the absorption is derived. Tne time when the thermal effect begins to exceed the
electrostriction effect is estimated. A numerical example is presented Zor & paral-
€l homogeneous beam obtained by placing in the path of a laser beam a screen with a

-4 AP
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. small opening in the center. Tne results show that self focusing by absorption

| stabilizes a plane wave with large supercritical power propagating in a medium,
' ! pecause after the passage of & time sufficient for the thermal effect to exceed
i electrostriction, the thermal effect will suppress the spontaneously arising in- i
. stability. The author thanks .t. A. Askar'yan and Ya. B. Zel'dovich for valuable

discussions. Orig. art. has: 2 figures and 5 formulas. {0z}

SUB CODE: 20/ SUBM DATE: 30May66/ ORIG REF: 003/ OTH REF: 001/ ATD PRESS:
5083
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AUTHOR: Mandel'shtam, 5. L.; Pashinin, P. P.; Prokhorov, A. M.; Rayzer, Yu. P.; 7;7
Sukhodrev, N. KT - ) R R £
ORG: Physics Institute i{m. P. N. Lebedev, AN SSSR, Moscow (Fizicheskly Institut
AN SSSR)

TITLE: 1Investigation of a spark in air Formed during focusing of emlssion from a lased
SOURCE: Beitrage aus der Plasma Physik, v. 6, no. 1, 1966, 1-8

TOPIC TAGS: Jmrrr—srrbmen—apihe——ri bresicdown.  laser emission, plasma decay,
laser beam, ruby laser, plasma temperature, line shift, Doppler shift

ABSTRACT: An experimental investigation was conducted of air breakdown produced by a
Q-switched ruby laser (pulse energy 2—2.5 j, pulse duration 30 psec). The authors
analyzed the last two stages of the breakdown process, which according to them can be
subdivided into the following three stages: 1) the breakdown stage (rapid increase in
the number of free electrons); 2) the quasi-stationary stage (dense plasma is main-
tained by the absorption of energy of the laser beam); and 3) the afterglow sta. »
P(decay of plasma after the laser pulse ceases). From the soft x-ray emission ¢ ‘ie
Tplasma (at about 10 &) due to continuous recombination of N5F, NOt N7t 06+, orF, o8+l
the maximum electronic temperature of the plasma .. the breakdown region was determined
to be = 60 ev. The width of the lasgr line scattered by the plasma during the second
stage was determined to be = 1—1.4 A; the shifting of the line was found to vary at — —
different positions near the focal region of the laser beam with the maximum shift

| Card___1/2
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TITLE: Evaluation of the coefficient of dissoclative recombination in the lower

ionosphere /
\ .

SOURCE: Kosmicheskiye issledovaniya, v. 4, no. 4, 1966, 574-580

TOPIC TAGS: electron concentration, dissociative recombination, swiswc—lamee
chromospheric flare, x radiation) MW y/z_}é/Za—..\m

ABSTRACT: The coefficient of dissociative recombination at altitudes up to ~100 km

is calculated using Western rheometer data on ionospheric absorption obtained during

the high-altitude nuclear explosion of 9 July 1962.\%The calculations performed diffen

from those of R. E. Le Levier (Journal of Geophysical Research, v. 69, no. 3, 1964,

p- 481) in that the important process of ionization of the atmosphere by y-radiation

of fission products is taken into account. It 1is .shown that at altitudes up to

A 100 km, the coefficients of dissociative recombination should be within the limits

of v 5.5—~8 x 10~7 cm3/sec. Orig. art. has: 5 figures, 3 tables, and 4 formulas.
(EG]
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ORG: Instityte of Mechanics Problems, Academy of Sciences SSSR (Institut problem
mekhaniki Akademii nauk SSSR)

¢
TITIE: Suppression of self-focusing of light beams and stabilization of a plane wave
in a weakly absorbing.medium '

SOURCE: Zhurnal ekspérimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu.
Prilozheniye, v. 4, no. 8, 1966, 286-290

TOPIC TAGS: 1light transmission, self focusing, Kerr effect, eleétrostriction, heat
absorption : !

A@STRACT: It is shown that the presence of weak absorption in a nonlinear transparens
medium with a dielectric constant that depends on the electric field affects strongly
the time evolution of the processes of self-focusing and decay of the plane wave.
Slight heating of the medium, which accompanies the absorption, leads to thermal ex-
pansion and to occurrence of a negative dielectric-constant increment Betp. Whereas
the Kerr effect and electrostriction, which produce positive increments, give rise to
self-focusing of the light beam, the absorption exerts a defocusing action. Owing to
the constant increase in Iﬁethl with time (as heat is being released), the self-
focusing effect must be suppressed after a certain time. Absorption, consequently,
exerts a stabilizing effect, suppressing each case of instability flareup after the

3
3
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i lapse of sufficient time, rectifying the beams and equalizing in the transverse direc-!
tion the field between the individual self-focusing beams. The author calculates and
compares the dielectric-constant increments due to the Kerr effect, electrostriction,
{ and heat absorption, and presemts numericel estimates. Orig. art. has: 5 formulas.

| ,
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‘Zel'dovich, YAkov Borisovich; Rayzer, YUriy Petrovich

. Physics of shock waves and high-temperaturxe hydrodynamic phenomena
' (Fi{zika udarnykh voln { vysokocampcraturnykh gidrodinamicheskikh
vavlenly) 2d ed., rev. Moscow, Izd-vo "Nauka," 1966. 686 p. {1lus.,’
biblio. 7500 coples printed. ;
;TOPIC TAGS: gas dynamics, shock wave analysis, laser thermal wave, htgﬁ
; tamperature physics %
_PURPOSE AND COVERAGE: A great varfety of problems from various fields ;
of physics, physical chemistry, and astrophysics which involve modern
pas dynamfcs and hydrodynamics are discussed in this book (second
edition)., It deals with the principles of gas dynamics and the
theory of shock waves, and the theory of tramsport of radiacion,
mony the subjects considered are: the thermodynamic and optical
properties of substances subjected to high temperatures and pres-—
sures: the kinetics of dissocifation, ionization, and other non-
equilibrium processes; phenomena connected with the radiation of
light and radiative heat exchanmge in shock waves and explosions.
authors of this monograph have written a large number of original
articles in this field of science which have been reflected in the t
book. Although the general plan and a large part of the text of the |
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second edition have remained unchanged from the first edition, some
! chapters have been revised and supplemented. A special section
i devoted to a semiclassical treatment of induced radiation and the
i laser effect was added to Chapter 2, A section on breakdown
: processes and heating of gases under a focused laser beam was added
! to Chapter 5; sections on the emission and absorption of light by
: free electrons in collisions with neutral atoms were also added to
: this chapter, Section 3 of Chapter 6 dealing with problems of
| ionization, recombination, and electron excitation were rewritten
and supplemented to correspond with present-day views on the
importance of ifonization of atoms in stages and electron capture in
| ternary collisions on the upper energy levels of atoms; the ioniza-
| tion of air is considered in more detail than formerly. The dis-
X cussion of gas ionization in shock waves in Chapter 7 was revised as
: were sections of Chapter 8 on the kinatics of changes in the degree
i of ionization and the "quenching" of an escaping ionized gas. A
special scction on the propagation of shock waves in an inhomo-
geneous gas with exponential distribution of density was added to
Chapter 11, An appendix giving some constants, relationships between—
i atomic constants, and relationsuips between units and formulas often
encountered in practical work in the field was added to this edicion.
This book is intended as a practical aid to physicists, specialists —
' in mechanics, and engineers working in applied physics and new fields

. Card _2/4
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of technology., ‘It should be useful to graduate students and students
in the appropriate spectialties, also to physicists who wish to
familiarize themselves with the present state-of~the-art of the
sciance of shock waves,

" TABLE OF CONTENTS (abridged]:

. Preface to the second edition == 9

: Preface to the first edition =-- 11

‘Ch. 1. Tha elements of gas dynamics and the classical theory of shock
: waves -- 13

. Ch, 2. Thermal radiation and radiative heat exchange in a medium == 96
:Ch, 3. The thermodynamic properties of gases at high tempera-

! tures -- 1352

tChes 4., Shock waves =- 201

‘Ch, 5. Absorption and emission of radiation in gases at high tem-

: peratuxres =~ 212

iCh, 6. The velocity of relaxation processes in gases -- 298

fCh. 7. The structure of shock-wave fronts in gases -- 362

‘Ch. 8. The physicochemical kinetics of hydrodynamic processes -- 423
'Ch. 9, Luminous phenomena in shock waves and in strong explosions

; in air -- 464

i Ch. 10. Thermal waves == 506

|
[ Card 3/4

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



TACC NR: AMG60293 98

‘Ch, 1l, Shock waves in solids =- 536

iCh, 12, Some self-similar processes in gas dynamics == 610
i Appendix == 672

gBibliography -= 675
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Fovsheniye iznosostoykosti i sroka sluzhby mashin., t. 2 (Increasing the Wear
Resistance and Extending the Service Life of lachines. v. 2) Diyev, Izd-vo AN
Ukrssr, 1960, 290 p. 3,000 copies printed. (Series: Its: Trudy, t.2

Sronsoring Agency:  Vsesoyuznoye nauchno-tekhnichesknye obshchestvo mashinostroitel!
noy rromyshlennosti., Tsentral'noye i Kiyevskoye oblastnoye pravleniya. Institut
mekhaniki AN UkroSKH.

bditerial Board: Resp. Ed.: B. D. Grozin; Deputy Resn, Ed,: D. A, Draygor;
t{. P. Braun, I. D, Faynerman, I. V, Kragel 'skiy; Scientific Secretary:
4, L., Barabash; Ed. of v. 2: Ya. A, Samoknvalov; Tech. Ed.: N, P, Rakhlina.

COVERAG: The collection contains pzpers presented at the Third Scientific

Technical Conference held in Kiyev in September 1957 on problems of increasing

the wear resistance and extending the service life of macnines. The conference

was sponsored by the Institut stroitel'noy mekhzniki AN UkrSSR (Institute of
Structurzl Hechanics of the Academy of Sciences Ukrainian SSR), and by the

Kiyevskaya oblastnaya organizatsiya nauchno-tekhnicheskogo obshchestva mashinostroite
noy promyshlennosti (Keyev Regionzl Organization of the Scientific Technical Society
of the Machina-Building Industry).
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BALASHOVA, Anna Yegorovna; BALYAVICHENE, Stase Prano; GAVRILOVICH, Lyubov!

Grigor'yevna; RAYZMAN, ¥,B,, redaktor DOBRIHINA A, Ya,, redaktor'
LEDNEVA, N.V., tekhnichenkiy redaktor.

[Our experience in handling long-distance telephons calls] Nash opyt
obsluzhivaniia abonentev mezhdugorodnoi telefonnoi stantsii. Mosky

Gos.izd-vo lit-ry po voprosam sviazi i radio, 1955. 15 p.[Hicrofilmj
(Vilnius--Telephone statioms) (MLRA 9:6)
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AUTHOR: Kononenko, V. G.; Kushnarenko, 8. G.j Kotel'nikov, V. I.; Rayzman, D. A.j. .
Checheta’ I. Ao . R P . . ..-..(/ . ‘—"-."- B

TTTLE: New impact testing machines for high-rate mechanical testing of materials

SOURCE: Kuznechno-shtampovochnoye proizvodstvo, no. 5, 1963, 27-31

TOPIC TAGS: impact testing machines, expldsion-actuated machines, high
deformation rates, wide temperature range, subzero tests :

ABSTRACT: The Khar'kovskiy avietsionnyy institut (wm)
has bullt end tested two new explosion-actuated machines for high-rate tension
tests of various materiels over a wide tempersture range. -The firsi, &
telescopic-type machine, 1s cepable of testing st deformation rates of 15 to
300 m/sec end temperstures of -196 to +1200C. The second, e lever-type machine,
was successfully tested in the same temperature range at deformation rates of
10 to 50 m/sec. At higher deformation rates the telescoplc-type machine gives
better results then the lever type. In both, loading is effected by detonating
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- a measured explosive charge. Strairr'}-'is measured by a wire strain gauge,
registered on the screen of an oscillograph, end recorded photographically, -
In high-temperature tests the specimens are heated by a furnace which is quickly
removed Jjust before the explosive charge is detonated, In subzero testing the
specimens are cooled in liquid nitrogen or a mixture of liquid nitrogen and
benzene, Orig. art, has: 8 figures,
ASSOCIATION: none
' SUBMITTED: 00 DATE ACQ: 17Junb3 ENCL: 00
. SUB CODE: 00 NO REF SOV: 0Ok OTHER: 002
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IVAZOVA, A.A., VASIL'TEVA, S.A.: FAIURIN, A.F.: ?AYZMAN, F.B., redaktor;
'LARTYIEIKO, D.P., redaktor; SOKOLOVA, R.Ya,, tekhnicheskily redaktor

[Direct system of long distance telephone operation] Nemedlennmaia

sistema ekspluatatsii mezhdugorodnykh telefonmrkh sviazei, Moskva

Gos. izd-vo lit-ry po voprosam sviazi i radio, 1953. 31 p.

[Microfilm] (MLRA 8:8)
(Telephons)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001444420006-6"



"APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001444420006-6

T A K P TS o SRS R R S B TORR I eTE

sousCe COli:

refraction

slaencation

s -.\).u s

YTV IVP SV PO

plain an 2OU whaich slopes to the sou

LOVASION DY QAT WASsCS anc
ChllI QoG Uda cad ciurnal variavioas of
‘e

s 4A%

UL

northeast.
cmperature.
i5 generally dry, the atmos pﬁnrlc precipitation not exceeding 300 mm ger___

Ui/000G/0u/000/0G6/0005/001

plane has not as yet been
n. leveling by means of lizht
raction reguires exten-
and physical conditions.
nt time. The author dis-
the work done at the

nt training at the

esents a gently rol-
The rezion is open —

The climate is characterized
Summers are hot and winters are'

3]
LY e I TR 1)

on o o

1 bt
bas
[¢]
(&)
[

o]
&1}

[

bed
-
T
en
2
EY

(S

(S ]
on

3¢

o]
@ CY et O
[+

[ BN Y]

Hh O

<1}
ot
o

[o T «¥)

5286.024,4,061.2

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001444420006-6"



"APPROVED FOR RELEASE 06/15/2000 CIA- RDP86 00513R001444420006 6

“neodolite used fon ‘s was cerefully checked out and found
The obscrvuu‘ oL on were carried out with a theodolite,._
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wined every two hours between 8 am and 8 pm.
=ad C on the First run and the reverse on The re- i
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RAYZMAN, G.P,

Using the periodical "Geodeziia i kartografiia® ir school.
Geod. i kart, ro,2:48-50 F 161, (MIR4 14:9)
(Surveying--Study and teaching)
(Cartography—-Study and teaching)
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_AUTHOR: Yatsimirskiy, K. Bej Raygzman, L. P, - \‘jj’ SR
. ~ et : o S 13

A | o
TITLE: Determination of sircon:l\mq';nd hafnimg”oocurring together, on the basis '
of their catalytic effect : : . - . e

SOURCEs - Zhurnal analiticheskoy khimii, ¥, 18, no. 7, 1963, 829-834 ..

_POPIC TAGS: eirconium, hafpium, iodide oxidation; hydrogen 'por‘oxido,’iodlno,' e
optical density, catalytic effect, analytical determination, sirconium-hafnium
‘| spalt mixture, simultaneous determination, standard sglgxtion, calibration curve -

- | ABSTRACT: Oxidation of an iodide ion by hydrogen peroxide in the presence of
girconium and hafnium salt catalysts in an acid medium has been studied 1) to-
establish the effect of pH on the oxldation rate, 2) to study the joint effect, of
*  both catalysts on this rate, and 3) to develop an analytical method for the deter- |
_mination of both elemsnts simultaneously present in solution, ~The experiment vas. O
i conducted eitherwith pure HCl-acidified solutions of zirconium or hafnium salts, or R
" with mixtures of the salts added to a mixture of potassium iodide and hydrogen | . .

; peroxide solutions. The optical density of the iodine gradually evolving (in the : * K&
. presence of starch) indicated the reaction rate at any given time. -“The results were .

Y e

éCurd 1/}'3 e - A.;_,*_.-_“__T__..__.‘»,_.,._.;‘_A.A,. BRSPS
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. recorded automatically. The concentrations of the reactants were KI, 6.x 1074 ¥; -
" Ha0p, 6 x 10% M; starch, 0.004%; Zr, 0.1 x 1075 +1.0x10°H; ind B, 01X 108—-1.Qx 10
'M, The pH vas 0.4—2.8, A1l experiments were conducted at 25.0 %0.,1C. The ]
{ results wers obtained ps straight-line plots of time versus optiéal density; plots | -
{ of the slopas (tan @) (1,8,, reaction rate) versus pH revealed maxima at pH 1-1.11
| for zirconium salt solutions, and pH 2,1—2,2 for hafnium, Further analysis of
" the data, which took-into account the concentrations of all possible particles,
‘1,e., ions of partially or totally hydrolyzed sirconium or hafnium salt, hydroxyl
. complex lons such as Zr(OHP*, ete., indicated that the Zr(OH); and presumably
"Hf(OH)3 ions seem to be the catalytically active particles and that their maximum
. concentrations are at pH 1.1.and 2.1—2.2, respectively, The additive effect of
 “the -catalysts when present together was established by determining the linear
enalytical function proportional to their total concentrations,Czy Or Cpet

: % k$ tan-a - k, tan! @@ = (1§ - 1k} ).ng_-i
|

ky tante = kY tan o= (kk, - Kik )oyee

. Mathematical analysis of the reaction kineties established four ‘constants for or .‘ __..
and Hf at pH 1.1 and 2‘2’ reapectivelyz kl! 0.913 to.066 x 1OS; '. 0.106 i OQW ) -'~__

| x 105; ki, 0.943 $0.43 x 10%; k}, 2.16 +0,13 x 105, Fluctuations in the values -
o Cod 2§z oo ' : : : 1

R R ’ - it
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are caused by possible differences in solution oconcentrations and reaction . -
j conditions. The differenca in catalytic offact was used in an analytical method
for approximate determination of small concentrations of Zr and Hf simultanaously
| present in solution, The four constants are determined in each case, after whish | |-
' ' calibration curves of the analytical function depending on tan g at both pH values | = .
- and’ including all four constants are Plotted separately for several standard o
concentrations of Zr and Hf (see Figas, 1 and 2 of the Enclosure). After determining
“tana at pH 1.1 and 2.2 for the unknown mixture, the sought concentrations are - Co
: determined graphically. The mean error of the method is 115%. The absence of b
| Bystemat’~ error confirms the additive nature of the catalytic effect. Orig. art.
. hass 4 figures, 2 tables, and 12 formulas. .

.| ASSOCTATIONs Ivanovakly khiniko-tekhnologicheskiy institut (Ivanovo Institute of |. & E
, Chemical Technology) : A T :

'fsuamman: 218ep62 DATE ACQ: OBAug63 -~ ENCLy 02
! ‘ . N ' . ° i ’ V.- ‘.
| SUB CODEs CH - ~ NO REF S0Vs 004 o OmHERs 000 |
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